Purpose -This study investigates the acceptance of NFC technology for payment through mobile in a Brazilian context, which allow knowing the factors that influence directly or indirectly in that acceptance.
Introduction
To enhance the process of adoption and use of mobile payment services, it is important for both businesses and consumers to deepen their knowledge of these services. Based on this idea, the present study aims to investigate the acceptance of NFC (Near Field Communication) technology for mobile payments in Brazil so as to determine the factors that directly or indirectly influence its acceptance. After extensive research on the subject and experiencing the reality of mobile payments, we realized that there are no specific studies on NFC's acceptance in Brazil. It is for this reason that this study is relevant both for Brazilian academia and the mobile industry.
It is obvious that mobile phone adoption is rapidly growing in Brazil as it is throughout the world. The many features included in these devices that help make daily life easier, more enjoyable and fun explain their widespread use (Luna, Montoro-Ríos, & Liébana-Cabanillas, 2016 ). There are now 7.4 billion mobile subscriptions worldwide and between 2015 and 2021. The IoT (Internet of Things) indicates a further increase in smartphone adoption that will reach 16 billion. This suggests that by 2018 smartphones will be the largest category of electronic connected devices (Ericsson, 2016) .
Brazil is among the five countries in the world with the highest number of mobile phones. The others are China, India, Indonesia and the USA (Central Intelligence Agency [CIA], 2016). Brazil's mobile market potential is evident. It is the largest in Latin America and is the fourth largest in the world according to GSMA Association in its latest edition of the Brazil Mobile Observatory (2012) . In fact, Brazil ended the first quarter of 2016 with a total of 257.81 million active mobile telephone lines (Agência Nacional de Telecomunicações [ANATEL] , 2016), with about 23 million 4G mobile connections that by the end of 2016 is expected to reach 42 million, according to data from the GSMA Intelligence (2016) . This growth will be driven by increased penetration of smartphones in the country that will leap from 55% in 2015 to 62% by the end of 2016 despite pressure on prices in the macroeconomic environment. With consumers replacing their mobile phones with smartphones and consequently with the move towards faster networks (a significant increase in the new 4G connections is expected), it is assumed that total 3G and 4G mobile connections will reach 223 million by the end of 2016. This represents a growth of nearly 16 % compared to 2015 (GSMA Intelligence, 2016) .
Specifically, in Brazil smartphones have played an important role in the development of the market and have had a deep impact on consumer behavior. Of the total smartphones users, 80% have searched for a product or service of interest, 41% have recommended or reviewed the company to others, and 55% have made purchases from an online or physical store (Google, 2012) . The scenario indicates that the smartphone market is huge, global and strategically important to all interested in monetizing digital content and distribution services and mobile marketing programs. In this sense, the scenario is favorable to mobile payments as it eliminates use of the physical wallet, replacing it with a single device, the smartphone.
Mobile payments allow consumers to eliminate or reduce the need of cash (Pham & Ho, 2015) , offering convenience and speed (Teo, Tan, Ooi, Hew, & Yew, 2015) , performance and secure transfer of information from the simple transaction to situations with high volume of payments such as restaurants or large retailers (Leong, Hew, Tan, & Ooi, 2013) . Both business and consumers benefit from a considerable reduction in operating time, thus achieving clear benefits in productivity (Oliveira, Thomas, Baptista, & Campos, 2016) , adding value to small and medium-sized businesses. For these reasons mobile payments have a large growth potential. Moreover, according to the survey conducted by the Statista Corporation (2015) , the global mobile payment revenues are expected to reach 721 billion USD in 2017 making it one of the Iviane Ramos de Luna / Francisco Montoro-Ríos / Francisco Liébana-Cabanillas / João Gil de Luna most important means of conducting mobile financial transactions.
In recent years, consumers have used their smartphones as personal digital assistants and shopping devices. In the US, 79% of smartphone users are also mobile consumers, most often though by means of specific retail applications in stores such as Best Buy, Kohl or Macy's. Through mobile applications, the shopper can check prices, discounts, additional information and reviews of products, compare product features, and ask opinions from friends (Kang, Mun, & Johnson, 2015; Kerviler, Demoulin, & Zidda, 2016) .
On the other hand, smar tphone manufacturers such as Apple, Samsung and Google have recently launched mobile payment services (Apple Pay, Samsung Pay and Android Pay) raising the awareness of customers about the options of m-payment (Kerviler et al., 2016) . However, only half of the users actually buy with these devices (Emarketer, 2015) and only about 15% use m-payment regularly (First Annapolis, 2016) . In this sense, mobile shopping seems to have a greater impact on traditional sales (in physical stores) than on mobile commerce sales (Groß, 2015; Kerviler et al., 2016) .
The latest study by Accenture (2015) shows that consumers see themselves using less traditional means of payment and turning to digital payment in the future, in spite of the fact that it is not commonly used today. By the end of that decade, Accenture expects a significant increase in m-payments. However, entities involved in the commercialization of mobile payments still need to dedicate more effort to understand the consumer and how to manage the increase in an enduring way.
Currently, the development of applications and new business models related to m-commerce (mobile commerce) such as mobile payments is in full growth. There are many solutions in the market using different means and technologies. NFC technology, also called contactless payment, is a common factor among them. Payment methods developed by three of the world's major mobile technology industries (Apple Pay, Samsung Pay and Android Pay) are examples. Similarly, startups are also investing in this technology despite little success coupled with criticism as in the case of the Google Wallet app launched in 2011.
NFC technology has become one of the most promising technologies in recent years due to the business opportunities in its application for mobile phones and reliance on important features in the short term beyond the mobile payment (Luna et al., 2015) . NFC could present traders with the means for its consumers to communicate directly with companies through products, applications or mobile payments. For example, when examining a NFC chip in a package, the client could send real-time information directly to the manufacturer, generating extremely valuable information since the technology allows discerning both what is happening with their products after they have leave the shelves and the buying habits of their customers (Simpson, 2015) . It is for these reasons that we chose to study this technology.
Mobile payments in Brazil are still in the embryonic stage. This is understandable since the ecosystem of mobile payments requires the creation of accords between various players. It is essential to develop an interest and synergy between banks, technology businesses, credit card companies, telephone services, startups, governments, businesses, customers and other stakeholders.
Payment with mobiles is a relatively new area of research, compared to other similar subjects such as online trading, Internet banking or mobile banking. Some authors consider that this is a subject that is in its infancy (Slade, Williams, & Dwivedi, 2013) , in spite of the significant advances in recent years in this field (Dahlberg, Guo & Ondrus, 2015) Furthermore, many experts consider mobile payment as having the greatest potential in this sector ((Liébana-Cabanilla, Ramos-De-Luna, & Montoro-Ríos, 2015) . Only a few studies on the subject have appeared in recent leading academic journals (Slade, Williams, NFC technology acceptance for mobile payments: A Brazilian Perspective Dwivedi & Piercy, 2014; Luna et al., 2016 , Oliveira et al., 2016 ). Yet they coincide on the need to develop a better understanding of the factors that determine mobile payment adoption.
The need to study mobile payments in Brazil has been noted in other research (Bourreau & Verdier, 2010) that compares the number of credit/debit cards with the number of mobile phones in developed and developing countries. The results reveal a larger amount of credit/debit cards than mobile phones in developed countries and the opposite in less developed countries. This therefore presents an interesting opportunity to promote mobile payment as an electronic payment solution to a population that does not benefit from banking services. In addition, access to, and use of new technologies is seen as essential in today's society because of the potential it offers to the world economy described as being based on directed knowledge and information (Duncombe & Boateng, 2009) .
To achieve this goal, we carried out, in section 2, a clarification of the technical concepts related to the technology. This is followed, in section 3, by a review of the main theories of acceptance/adoption of technological innovations and mobile payments, and a proposal of a model based on the theoretical review that attempts to explain by enunciating different hypotheses the process of acceptance of NFC technology. Section 4 presents the methodology, including the measurement instrument, the techniques to analyze the data and the sample profile. Section 5, by means of a structural equation model, estimates the adequacy of the theoretical model to explain the relationships between the different factors that, from the user point of view, influence the acceptance of NFC payment. Finally, section 6 lays out the findings of the study, including its limitations and advances future lines of research.
What is near field communication (NFC) technology?
NFC technology is a type of contactless technology that enables an instantaneous transmission of data by simply approaching a device in a distance of less than 4 cm to a receiver (e.g. mobile phone). The potential of this type of contactless technology to improve commercial processes such as the speed of purchase, immediate product information, interactive ads, and the possibility of companies to perceive the shopping habits, etc., allows the technology to be considered an attractive tool for companies, customers, as well as for research.
One of the central elements of NFC mobile services is the question of security (ES), "a secure microprocessor (a smart card chip) that includes a cryptographic processor to facilitate transaction authentication and security, and provides secure memory for storing payment applications (e.g., American Express, Discover, MasterCard, Visa and other payment applications). SEs can also support other types of secure transactions, such as transit payment and ticketing, building access, or secure identification" (Madureira, 2017, p.133; Smart Card Alliance, 2011) .
Although the NFC technology was developed in 2004, it still is going through experimental tests of acceptance by users nowadays. A number of projects designed for mobile payments using contactless technology have been carried out around the world, with Europe as one of the leaders. Over the years the technology has been subject to a number of improvements; especially after the creation of the NFC Forum. The first NFC payment service, Google Wallet, was launched in the United States towards the end of 2011. The same year, PayPal, a company of digital payments, sued Google for trade secrets theft, which resulted in a loss of credibility for Google. Nevertheless, the Google Wallet application registered 36,500 downloads by June 2016.
Since 2011, when the first payment service market was launched, NFC technology has gone through major changes to adapt to new environments and features, and repair the glitches in safety and performance (Brada & Brada, 2016) . The scenario in which the technology operates Iviane Ramos de Luna / Francisco Montoro-Ríos / Francisco Liébana-Cabanillas / João Gil de Luna also evolved allowing it to assume its place in the field granting consumers knowledge of its existence and its ease of use. NFC technology has been considered by certain authors as the future of mobile payment services (Ondrus & Pigneur, 2007; Luna et al., 2016; Morosan & Defranco, 2016) . This is bolstered by the dramatic development in recent years of m-payment technology following the emergence and spread of a new set of mobile and smart devices that include a large number equipped with NFC technology (Oliveira et al., 2016) .
In Brazil, 85% of points of sale devices (POS) are currently capable of receiving payment by means of devices equipped with NFC technology such as Apple Pay to be released in late 2016. Samsung Pay and Android Pay, its competitors, are also introducing the technology. Sciarrettta (2016) , in the latest issue of Ciab FEBRABAN magazine, notes that the latter two mobile payment systems are considered more user-friendly by financial institutions because they do not rely on the latest types of devices or apply charges for transactions. Banking institutions such as the Bank of Brazil, Caixa, Itaú, Bradesco, HSBC, Santander and Porto Seguro have announced a partnership with Samsung Pay in Brazil. Banks are also dealing with Apple Pay to bring the service to the country but have not specified the status of the negotiations. Moreover, a popularization of mobile payments in the coming months is expected as consumers replace current mobile phones with newer smartphones (Sciarretta, 2016) .
What is perceived is a scenario of mass development of mobile payments. Although this still depends on several factors the main factor at this stage is the acceptance of end-users (consumers and businesses). The advances are continuous and the parties interested in the development of this type of payment still seek ways to optimize the service in order to generate an increasingly effective model for financial transactions. Financial institutions are also constantly seeking to promote an online payment security leap in quality while technology companies are constantly exploring ways to develop an easier and faster use of this technology.
These facts reveal that although many consider that NFC's arrival is for the long-term, it is in fact now very real and close. This view of the future of payments shows the need for businesses, consumers, banks and other stakeholders to study mobile contactless payments and the factors that may influence the adoption of this new means of purchasing goods and services.
Literature review
The current work reviewed several studies regarding the adoption of information technology (IT), especially those related to adoption of mobile payments services and mobile technological innovations. Most of the research in these fields is based on use or future use of existing technologies. Yet NFC, the object of this study, despite being a mature technology, is not in use in Brazil. Taking this into consideration, the current study develops a model to measure the intention of future use based on existing literature.
The model starts from the assumption that the Technology Acceptance Model (TAM) designed by Davis (1989) provides a good base to explain the use of m-payments (Dahlberg, Mallat, & Oorni, 2003) and that the constructs the TAM are quite general and of universal use for different computer systems and different populations (Malhotra & Galletta, 1999) . Moreover, this theory has been widely accepted and implemented in various investigations on the adoption of different technologies, including mobile technologies (Kim, Mirusmonov, & Lee, 2010; Lu, Yang, Chau, & Cao, 2011; Yang, Lu, Gupta, Caso, & Zhang, 2012) . For these reasons, this work is based on the original TAM model by Davis (1989) in spite of not excluding other important factors from both classic models and recently developed models that show a high amount of explained variance of intention to use technology.
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In what refers to classic models, we have included the "subjective norms" of Fishbein and Ajzen (1975) from Theory of Planned Behavior (TPB), the Theory of Reasoned Action (TRA) by Ajzen (1991) and finally the Theory of Acceptance Model 3 (TAM 3) by Venkatesh and Bala (2008) as determinants of attitude and intention to use a technology. We also included the "perceived compatibility" suggested in the Innovation Diffusion Theory (IDT) by Rogers (1983) as a determinant of attitude to the use of technology and predetermining its intended use.
Among the research centered specifically to mobile technologies is the work of Lu, Yao and Ye (2005) (2005) that sought to empirically identify factors driving to the adoption of Wireless Internet Via Mobile Technology (WIMT). This model states that the determining factors in the intention to adopt this type of service are its perceived usefulness and its perceived ease of use. These factors are, in turn, determined by social influences and personal innovation. It was therefore possible through this model to explain 57% of the explained variance of the intention to adopt the technology.
Schierz, Schilke and Wirtz (2010) also attempted to gain a better understanding of the determinants of acceptance of mobile payment services by consumers and the reasons why the service has not gained widespread use despite the fact that mobile technology has become so common in today's everyday life. The Schierz et al. (2010) model, although based on TAM, includes other variables that influence the attitude and intention to use mobile payments. These authors found a strong empirical support in the questions of compatibility, individual mobility and subjective norms. The Schierz et al. (2010) model was able to explain 84% of the attitude to use and 85% of the intention use of mobile payment demonstrating that the model brings together a set of important factors that could be used to explain the intention to adopt other types of mobile payments.
For these reasons the current work includes the three following variables that are equally important to study the acceptance of this technology to pay with mobile phones: a) "perceived security," b) "individual mobility," and c) "personal innovation in information technology". These are included in more recent models with significant explained variances (Lu et al., 2005; Shin, 2009; Lu et al., 2011; Kim et al., 2010; Yang et al., 2012) . From these five constructs, plus the four proposed in the original TAM developed by Davis (1989) , we propose a model contrasting 15 hypotheses with the ultimate goal of explaining the intention of the Brazilian population to adopt the NFC mobile payment service.
Hypotheses
Following the example of Venkatesh and Davis (2000), we initiate the section of hypotheses with the core of the TAM model followed by additional constructs extending the original theory adapted to NFC technology. The discussion begins with the hypotheses related to the technology itself before presenting factors related to social context, as well as two factors characteristic of users.
An important dependent variable in studies based on the TAM is the intention to use (Van Der Heijden, 2003) . This variable is also key in studies on the acceptance of mobile payments (Chen & Adams, 2005; Kim et al., 2010; Yang et al., 2012) . This intention is defined as the probability that an individual will use a technology.
Several studies such as those of Chen and Adams (2005) , Meharia (2012) and Schierz et al. (2010) based on the results garnered by Davis (1989) found that the main antecedent and key mediator of influence of the other variables on intention to use is the attitude of a person toward the use of a particular technology. That can be understood as the positive or negative assessment of the use of a technology held by a particular individual.
Since other studies focusing on mobile technologies have identified a positive relationship The idea of ease of use refers to an individual's perception that using a particular system will not require effort to carry out a particular task (Davis, 1989) . In this case, the perception refers to the ease of making a payment by means of NFC technology. Davis considered the ease of use as one of the attributes with the greatest influence on the adoption of new technologies. This influence is manifested through a double impact: one in the Attitude due to selfefficacy and instrumentality and the other in the usefulness, as in the case of the TAM.
The effect of ease of use over perceived usefulness has been shown in multiple studies applied to different contexts (Liébana-Cabanillas, Muñoz-Leiva, Ibáñez-Zapata, & Rey-Pino, 2012; Luna, 2012; Muñoz, Hernández-Méndez, & Sánchez-Fernández, 2012) , as well as the relationship between ease of use with attitude (Chau & Lai, 2003; Hernández, 2010) . Based on these arguments, we propose: H2: The consumer's perceived ease of use of the NFC mobile payment system determines his/her attitude towards using this system.
H3: The consumer's perceived ease of use of the NFC mobile payment system determines his/her perceived usefulness of this means of payment.
The perceived usefulness is a fundamental antecedent to the attitude towards the use of a particular technology (Davis, 1989) . Several studies over the years have also proved the importance of this construct for the study of technology acceptance (Chen & Adams, 2005; Yusta, Ruiz & Zarco, 2010; Meharia, 2012) which does not allow us to disregard it in the framework of the study of acceptance of NFC technology in payments with mobiles.
According to Rogers' (2003) theory of diffusion, users are only willing to accept the innovations if they offer a unique advantage over existing solutions. Recognizing that the proper perception of the utility of NFC technology to more effectively perform payments is critical to its acceptance, we propose the following hypothesis of this study: Ajzen, 1975; Venkatesh & Bala, 2008) . According to Yang et al. (2012) , the TRA and the TPB explain that the intention of an individual to adopt an innovation is not only determined by attitude, but also by subjective standards that make up the his/her values of conduct and standards.
This factor is defined as the degree to which an individual considers the opinion of other individuals close to him (family and friends) regarding to the adoption of a system or carrying out a certain action. (Fishbein & Ajzen, 1975; Venkatesh & Davis, 2000; Venkatesh & Bala, 2008) .
This social construct consists of two basic sets of underlying factors. First is the opinions that the consumer has of people considered as a reference, and the second is the motivation of the person to behave in accordance with the wishes of the people or reference groups (Herrero Crespo, García 1989) . From this point of view, many authors identified a direct and positive link between subjective norms and ease of use (Lu et al., 2005; Bhatti, 2007) , usefulness (Zhang, Yue, & Kong, 2011; Venkatesh & Davis, 2000; Taylor & Todd, 1995; ) and intention of use (Shih & Fang, 2004; Shin, 2009; Glass & Li, 2010; Chung, Stoel, Xu & Ren, 2012; ) 
H7: Subjective norms determine the perception of the ease of use of the NFC mobile payment system by the consumer.
A major concern both for business and consumers is payment security, especially when it comes to new means of purchasing products and services involving novel technology, as was once the case of the credit card and will possibly be the case of NFC. Grassie (2007) states that safety must be a priority in order for NFC applications to be successfully adopted. When consumers evaluate the use of the consequences of a particular product, they not only evaluate the immediate consequences, but also the internal consequences which can often lead to conclusions of potential benefits or risks of a product (Cho, 2004) . This can affect both the intention to use the NFC as well as the perception of its utility. Based on these arguments, we propose the following hypotheses: We can understand the compatibility as well as the degree to which technological innovation is perceived by potential users as consistent with their values, needs and past experiences (Rogers, 1983) . This reveals the importance of this factor in this study as it combines technological innovation with values, behavioral patterns and consumer experiences. Tornatzky and Klein (1982) affirm that the compatibility perceived by a user is a fundamental feature leading to the acceptance of a particular technology such as the NFC. Recognizing the importance of this aspect, and considering that it is critical to ascertain the degree of impact of this factor on the acceptance of the NFC system in Brazil, we have therefore included the following hypotheses in our model: Given the great popularity of smartphones in the market, it is common to see people carrying out all sorts of activities with their devices. This leads to the belief that we possibly live in the times of "nomadicity" of computing and communication described by Kleinrock (1997) where a variety of portable devices allow people to be in touch with the world even when they are on the go, without a fixed point to communicate, or perform other activities.
Individual mobility, an idea brought up for the first time in the study of Schierz et al. (2010) , is based on this concept of "nomadicity", because it refers to how a particular person desires to remain in contact and maintain activities from anywhere by means of the technology currently offered. This can vary greatly between individuals even with the widespread use of mobile devices. Based on these thoughts and following the results Schierz et al. (2010) , we propose the following hypotheses:
Iviane Ramos de
Luna / Francisco Montoro-Ríos / Francisco Liébana-Cabanillas / João Gil de Luna of the study of
H12: The consumer's individual mobility determines the perceived usefulness of the NFC mobile payment system.

H13:
The consumer's individual mobility determines the attitude of using the NFC mobile payment system.
H14: The consumer's individual mobility determines the intention to use the NFC mobile payment system in the near future.
Considering that the NFC is an innovative technology for the mobile payment market that will become a worldwide trend in a few years, from the review of specialized literature, we believe it is important to consider the influence of the factor of Personal Innovativeness in Information Technology (PIIT) proposed by Agarwal and Prasad (1998) that has also been applied in other studies (Agarwal & Karahanna, 2000; Thatcher & Perrewe, 2002; Lewis, Agarwal, & Sambamurthy, 2003) . In light of this trend, it gives prominence to the fact that the perception of the end user can vary according to different characteristics before the adoption of technology. Agarwal and Prasad (1998) define this factor as the will of an individual to try all any of the information technology, conceived as a trait that is not influenced by environmental or internal variables. For these reasons we consider relevant to determine the effect of this factor on the intention to use the NFC. This has proven effective in the study of Lu et al, (2005) , as well as the perceived usefulness and ease of perceived use, as found in Yang et al. (2012) . Given these reasons we propose the following hypotheses: 
H15: The Personal Innovativeness in Information Technolog y (PIIT) of the consumer determines the perceived usefulness of the NFC mobile payment system.
H16: The Personal Innovativeness in Information Technolog y (PIIT) of the consumer determines the perceived ease of use the NFC mobile payment system.
H17: The Personal Innovativeness in
Methodology
In this section we present the details of the methodology applied to the research, the preparation of the measurement instrument, the procedure of collection of data, the characteristics of the sample and the techniques used for data analysis.
Measurement instrument
The items chosen in this study are founded on research carried out with the conceptual construction of each variable included in the proposed model in order to ensure the instrument's validity. Most of the items were originally developed in English so, for the needs of the study in Brazil, it was necessary to first translate them into Portuguese. In some cases, the wording was modified to adapt to the Brazilian context of the mobile payment NFC systems. Table 1 provides a list of the items and their references.
The self-administered questionnaire, available online, was subject to a series of preliminary tests. The link was available online between January 1 and April 10, 2013. It comprised 34 statements along with a seven-point Likert scale of responses with 1 corresponding to "strongly disagree" and 7 to "strongly agree". The questionnaire also included a filter question to detect the level of knowledge of NFC in Brazil since the technology is new. Individuals who responded (1) do not know it; (2) heard of, but do not know it or how it works; (3) heard of, mostly from the media; and (5) do not know/did not respond, were invited to view a video explaining the NFC payment system by mobile phone. 
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PS2
The risk of abuse of usage information (e.g., names of business partners, payment amount) is low when using NFC mobile payment system (PS2)
PS3
The risk of abuse of billing information (e.g., credit card number, bank account data) is low when using NFC mobile payment (PS3) The method of data collection applied in this study was considered appropriate since it provided a quantitative description of attitudes, experiences and opinions of a sample of mobile users in Brazil without the influence of an interviewer or being put under pressure. It therefore has a greater guarantee of preserving anonymity and privacy, aspects that encourage more lucid and honest responses (Bowers, 1998; Viehland & Leong, 2007) .
Data collection and the sample
The population from which to draw conclusions was defined as all individuals capable of using mobile phones in Brazil. One reason for this choice is due to the fact that the current number of individuals who can carry out at least one NFC payment, besides being very small, is, a priori, very difficult to identify. In addition, it is of interest to identify the acceptance of the NFC at this early stage (when most people are unaware of how to properly apply it) so as to yield a better idea of their intention of use.
The procedure chosen for this research was that of a snowball sampling (also called referral sampling) using researcher social networks as it was not possible to obtain a list of individuals with the characteristics mentioned above. The process was initiated in Facebook through invitations sent by private message or posted on bulletin boards with a brief explanation of the study and providing the link to the research. In addition, participants were asked to forward the invitation to others of their network, as recommended by Aaker, Kumar and Day (2010) .
A total of 610 forms were collected at the deadline of the questionnaire. After the elimination of incomplete forms, a final sample consisted of 423 individuals spread across the 26 States and the Federal District of Brazil. Table 2 lists the socio-demographic characteristics of the respondents. NFC technology acceptance for mobile payments: A Brazilian Perspective
Before proceeding with the analysis of the data, and in the interest in the study, 6.2% of the sample was excluded as it comprised individuals already possessing NFC experience that would be biased.
Data analysis technique
The main technique used to prove the hypotheses formulated in this study was that of the Structural Equation Model using Amos 21 and SPSS 20 software from the IBM SPSS Statistics package.
Data analysis and results
The first step of the procedure was to evaluate the online form's variances (R²). Secondly, as recommended by the literature, items with variance of less than 0.5 were singled out and excluded (Martínez, 2012) . These were: SP4 (0.06) of the construct "perceived security;" UP4 (0.45) of the construct "perceived usefulness;" MI1 (0.21) of the construct "individual mobility;" PIIT2 (0.37) and PIIT3 (0.05) of the construct regarding "personal innovation."
Composite reliability and Variance Extracted
To ensure that the variables that make up each factor were internally consistent, we tested the internal consistency with Cronbach's Alpha Test that revealed all values to be greater than 0.7, the limit suggested by the literature (Nunnally, 1978) . Furthermore, a Confirmatory Factor Analysis was carried out to establish the convergent and divergent validity of the scales.
The reliability of the scale can be evaluated from a series of indicators gleaned from the confirmatory analysis. Hence the values of the composite reliability (CR) and Average Variance Extracted (AVE) are in accordance to the requirements in the literature (Martínez, 2012) as at 0.7 and 0.5 respectively they exceed the reference threshold (Table 3) . With respect to the discriminant validity, it was shown that the variance was significantly different from zero and that the correlations between each pair of scales did not exceed 0.9, as recommended by various authors (Hair, Anderson, Tatham & William, 1995; Martínez, 2012) .
The analyses of the sample's asymmetry and kurtoses found that it does not follow a normal distribution (Mardia's coefficient = 401.15; CR = 94.25). Therefore, following the recommendations of Hair et al. (1995) , we carried out the most appropriate estimation procedure using the maximum robust likelihood method or bootstrap technique (2,000 replicates). In Bootstrap technique we use the p-value adjusted by the Bollen-Stine method, testing the null hypothesis to determine if the model is correct. This resampling technique corrects the construct's standard of error.
Structural model
The structural model used in this study was verified through the structural model global adjustment goodness of fit indicators. These proved satisfactory as they had values acceptable according to those recommended by the literature (Bollen, 1989; Lai & Li, 2005) The GFI index, in turn, is a very sensitive index that can vary according to the conditions of the sample. For this reason, it has become less popular in recent years. When there is a large degree of freedom in relation to the size of the sample, the GFI shows a downward skewing (Sharma, Mukherjee, Kumar, & Dillon, 2005) . Therefore, although the GFI index did not meet the recommended minimum values, the discrepancy represented by the amount of 0.013 lead us to believe that the adjustment model was reasonably adequate to evaluate the result to the structural model.
Hypothesis Test
The testing of the hypotheses reveals that the ratios of the significant trajectories appear to support the model, in spite that not all relations obtained empirical support. Figure 1 and Table  4 briefly summarize the results of the hypotheses testing. The values allow us to determine that the attitude to the use of NFC payment in Brazil positively determines the intention of use (β = 0.736, p <0.001) supporting hypothesis 1 (H1). This confirms the results of previous studies on the acceptance of technology (Lu et al., 2003; Chen & Adams, 2005; Bigné-Alcañiz et al., 2008; Kim et al., 2010; Yang et al., 2012) .
The relationship between perceived ease of use and the attitude to use did not receive empirical support which allows us to state that perceived ease of use of NFC technology does not positively determine the attitude to use as proposed in H2 (β = 0.073; p = 0.141). The perception of ease of use, in turn, positively determines the perception of the usefulness of the technology (β = 0.286, p <0.001) as proposed in H3.
Although the results exclude the possibility that the ease of use positively determines the attitude of use (H2) and refute the results advocated by Davis et al. (1989) in the Technology Acceptance Model (TAM), H4 does have empirical support that allows us to state that the perceived usefulness positively determines the attitude of use of NFC (β = 0.584, p <0.001), bolstering the TAM proposition by Davis (1989) .
With regard to subjective standards, the findings show that they positively determine both the intention to use NFC as proposed in H5 (β = 0.156, p ≤0.001) and as in the case of ease of use as proposed in H7 (β = 0.313, p <0.001). Yet it does not support Hypothesis 6 (β = 0.037, p = 0.372) suggesting that subjective norms do not positively determine the perceived usefulness of this technology.
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The relationship proposed by H8 between the perception of security of the NFC and the intention to use it was supported (β = 0.087; p = 0.021) as suggested by Grassie (2007) . Meanwhile the idea proposed in H9 that perceived security would positively affect the perceived utility did not receive empirical support (β = -0.016, p = 0.604). Hence, the perception of security does not influence the perceived usefulness of the payment system in question.
The compatibility perceived by future users proved to be a relevant factor for the acceptance of the NFC payment system as the results show that this factor has a positive effect on both the attitude to use (β = 0.189, p <0.001) and the perceived usefulness (β = 0.284, p <0.001). These relations are also respectively proposed in Hypotheses 10 and 11.
Hypothesis 12, which states that individual mobility positively determines the value perceived by the individual, obtained empirical support (β = 0.162; p = 0.002). Yet H14, that states that such mobility positively determines the intended use of the NFC, did not receive empirical support (β = -0.130, p = 0.051). Neither did H13 stating that individual mobility determines the attitude to use of NFC payments (β = 0.045; p = 0.321).
The findings do not show that personal innovation in IT (PIIT) determines the perception of utility of the future user (β = -0.063; p = 0.412) as advanced in H15, but positively determines the perceived ease of use (β = 0.393; p <0.001) proposed in H16, as well as the intention to use the NFC payment system in the short term (β = 0.503, p <0.001) proposed in H17. This shows that this is also a factor that directly influences the intention to use and is of great importance to the introduction of this new payment tool on the market.
Conclusions
This study analyzes the acceptance by consumers of the NFC mobile payment system. This is carried out from a behavioral model that includes determining factors for the acceptance of technology of which the main factor of acceptance is the intention of use. In this sense the model proposed in this paper for NFC payment use has a predictive power of 71% which shows that it includes earlier items with a great predictive power of NFC acceptance since its values are those of other models of acceptance of similar technologies (Lu et al., 2011; Lu et al., 2005; Yang et al., 2012) .
As to future use of NFC technology for payments, we found that the variables with the greatest influence on the intention to use were the Attitude to use at 74%, Personal Innovation in IT at 56% followed by Perceived Usefulness at 43%. Attitude has a significant positive and direct effect on intention to use. The power of attitude is notorious probably because users facing new technologies usually demonstrate curiosity and are predisposed to their acceptance.
The last two aspects mentioned above are relevant because new technologies, especially those linked to the customer's finances, will be adopted in principle by individuals who are open to new technologies and technological change, and therefore more adapted to accept them. Furthermore, if an innovation is also viewed as useful, its adoption will be easier. In the case of NFC payment, the combination of Personal Innovation and Perceived Usefulness by the future user is proven to be a winning combination for the adoption in Brazil at the moment of its introduction.
Despite having a smaller effect on the intention of use, perceived compatibility and subjective standards are also important factors in the adoption of the NFC payment system as they have an influence of 26% and 23%, respectively, on the intention of use. It is essential for this type of technology, especially in the phase of introduction to the market, to be compatible with people's lives and that people recognize this compatibility. Subjective norms, in turn, are reflected in the current high interconnection between individuals stemming from both the rapid development of mobile communication technologies and the widespread use of virtual NFC technology acceptance for mobile payments: A Brazilian Perspective social networks. This implies that users take into account the opinions of others important to them.
Finally, the perceived ease of use also has a significant effect (18%) on intention to use and, to a lesser extent, on perceived security (8%). In fact, the notion of security is seldom considered among studies of the acceptance of mobile technologies. In the current study it resulted relevant mainly because it is a financial tool of users with a greater perceived level of security who have a greater propensity to accept new contactless mobile payment systems.
The relationship between individual mobility and intention of use revealed a small but significant negative value (-2.7%). This is probably the result of the high degree of mobility of the sampled population and that the intention of use of the tool does not depend on this factor, but rather on attitude, personal innovation and perceived usefulness. Furthermore, since the expense of mobile phones in Brazil is very high, users are accustomed to the use of mobile technologies and initially do not value this advantage.
Academic contributions and future lines of research
Although several studies on the acceptance of mobile payments and mobile technology have been published, the current paper is one of the first empirical works on the determinants of acceptance of the NFC payment system from a Brazilian perspective. Besides the general thoughts laid out in the preceding paragraphs, it is our hope that the current research will serve as a starting point, in particular in Brazil, for future empirical and conceptual studies on the acceptance of NFC technology or on other contactless mobile payment systems and technologies.
We propose that future research in Brazil also include other variables that are essential to the process of adopting new technologies such as the experience with credit card payments or other mobile payment systems. We also encourage other researchers to use a more representative sample so as to draw a profile of the Brazilian population regarding the intention to use of this type of payment technology.
Taking into account that growth in the use of NFC technology throughout the world is a reality and that our study is limited to a Brazilian sample, it would be interesting to compare the conceptual model of the current research with a sample from other specific countries or regions, so as to explore the effects of cultural differences in the process of adoption of the NFC payment system.
Implications for professionals and businesses
The results of this exclusively Brazilian sample are of interest to businesses and other stakeholders in the Brazilian market that aim to promote NFC technology or payment by mobile phone using Brazilian technology. Companies that develop solutions for electronic payment, as well as businesses aiming to expand ways for customers to pay for goods and services, can draw valuable information from this work to expand adoption of contactless mobile payment systems, in particular those equipped with NFC technology.
Although the key, in our opinion, to the adoption of such an innovative means of payment resides in a change of mentality, specifically a change from the practice of credit card and cash use to mobile phone payment. It is important to bear in mind that mobile payments require a complex web of relationships between a wide number of actors to offer financial services to a underprivileged part of the population, which is at the same time supported by a strong government regulation (Diniz, De Albuquerque & Cernev, 2011) .
The actors interested in popularizing NFC payment in Brazil must do their part while heeding to other, less significant, factors that are, nonetheless, central to the process of adoption of payment with mobiles. This is the case of the factors of ease of use and security, or even, as suggested by Dahlberg et al., (2008) , of the very elements of the current technological environment.
We believe, considering the current state of the NFC payment market in Brazil, that it is advisable that companies should first be alerted to the assessments of future use of NFC payment by consumers. The current study indicates that these initial assessments are positive and affect directly the intention to use, which will lead to use in the short term.
Focusing on users that are more familiar with new technologies and instruct them on the great utility of the NFC payment system is also an important piece of advice for those interested in encouraging the adoption of this tool. Users who enjoy testing new technologies can be a great means of spreading this system in the market. Revealing the utility of this payment tool should take on a role equal to that of incentives for its use.
It is important to emphasize that what is critical to the success of adoption of mobile contactless payments, especially those using technologies like NFC, is the use of marketing tools to create strategic campaigns aimed to educate users on the utility of this type of payment. The campaigns should also focus on demonstrating how the new system is compatible with their lives. It should also make clear that the tool is safe for financial transactions by displaying the security measures that include security seals or even links with renowned brands of financial security such as, for example, Visa or PayPal.
On the other hand, the effects of subjective norms on the intention of use also cannot be discarded. This work advances that businesses should seek to draw the most out of both virtual and real social networks to encourage information and thereby seek to promote all the benefits of this electronic means of payment.
